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Abstract 
Thirty-one 4th and 5th grade subjects were tested using the Developmental Eye 
Movement Test (OEM). A test- retest schedule of four trials, with two sessions of two 
back to back trials each, separated by one week was performed. An Analysis of 
Variance (ANOVA) of times for each of the four trials showed significant differences in 
performance times between trials during session one when compared to trials during 
session two (one week later). No significant difference in time was found between 
trials 1 and 2 or 3 and 4 (the back to back trials) . There was no significant difference in 
errors between any trials. A plateau in performance was reached after trial 3 (first trial 
of second session). A learning effect is indicated requiring a retest with a one week 
interval between trials to determine true baseline performance. 
Introduction 
Over the years clinicians have found that children with poor eye movement skills have 
increased difficulty in learning to read and in later years these problems are intensified 
as these skills are used when reading to learn. Studies have shown that the 
evaluation of eye movements can provide considerable information on how well a 
child assimilates visual information during the reading process. 1 Clinicians indicate 
that the typical signs of poor reading skills are, regressions, omitting words, skipping 
whole lines of text, losing place while reading, and needing to reread material to fully 
understand. Poor eye movements can lead to the use of a finger for visual support 
while reading, excessive head movement, and/or the avoidance of reading entirely. 2 
In optometry there are a number of methods utilized to test eye movements including 
bead skills, norm scored tests, and eye movement recording devices. Three 
frequently used tests include the Developmental Eye Movement Test (OEM), the King-
Devick (K-0), and the OBERNisagraph eye position monitoring devices. 
Out of the above tests, the OEM is probably the most frequently used for several 
reasons. The test itself is inexpensive to purchase, with no expensive equipment 
required. It is also quick and easy to administer. In addition, readily available norms 
have been established, making it possible to quantify the level of performance of each 
patient when compared to the general population. 
The OEM includes three sub tests in which letters are visually presented and verbally 
called off by the patient. Sub tests A and B present numbers in vertical columns which 
test automaticity of number-naming (requiring very easy eye movements). In sub test 
C, numbers are presented in a horizontal fashion. This requires saccadic eye 
movements which are identical to those utilized for reading. 
The OEM is not only used to diagnose eye movement deficiencies, but is also used to 
assess the efficiency of optometric vision therapy by comparing pre and post therapy 
scores. 
A previous study entitled," Test- Retest; The Reliability Of The OEM, King Devick, and 
Visagraph was completed in May 1994 by Dawn M. Clary and Joseph R. Peters. 3 
Their study was designed to determine if three different eye movement tests would 
produce repeatable results when administered on three separate occasions one week 
apart. Their study indicated a statistically significant improvement in performance 
between the first and second as well as between the first and third administrations 
with no intervening vision therapy administered. This indicated that test familiarity or a 
learning effect may play a role in the improvement of test performance. Since 
significant difference in performance was found between the 1st and 2nd test 
administrations, when separated by one week interval, with no difference between 2nd 
and 3rd administrations, also separated by a week, it seems that the practitioners are 
obliged to retest patients at least twice to get a "true" result. If this is so, do we also 
have to wait the intervening week to do the retest, to reach a plateaued performance, 
or can the test- retest be done back to back during the same test session? 
To answer this, we administered two OEM tests in a test- immediate retest fashion on 
the first day with a second administration of the two tests given one week later 
(4 administrations in total). In doing so, we will be able to reevaluate the test- retest 
reliability of the OEM and whether or not a learning effect is present regardless of the 
testing schedule. 
Methods 
Our study involved 31 subjects between the ages of nine and eleven years. 
Permission was obtained from each subject's parent or guardian for admission into 
our study. We screened each student to assess near visual acuity and ocular 
alignment via a cover test at both near and far. The Developmental Eye Movement 
Test was administered to each subject a total of four times with back to back 
administrations one week apart. 
Testing was performed at the subject's school in a small multi-purpose room. The 
room had standard over-head fluorescent lighting and was free from significant 
distractions. Each subject was given a pretest of ten single-digit numbers presented in 
a horizontal fashion placed at standard reading distance. The subject was asked , 
"Do you see this row of numbers?" (Motioning with finger from left to right). "Please 
read these numbers out loud for me." If the numbers were correctly called within 
twelve seconds, the subject was given the OEM series of tests. 
The OEM was administered in the same order for each subject, starting with the 
vertical sub tests A and B. The student was seated comfortably at a table and the 
following instructions were given, "I want you to carefully read the numbers down the 
two columns like this as quickly as you can." We pointed to the top of the first column 
and motioned with our finger the direction in which the numbers were to be read. We 
instructed the subject to use their eyes only and to not use their fingers to keep their 
place. We then asked them if they understood the instructions. If they did, we started 
the test. After test A, without any significant delay, we proceeded with test B. An 
identical instruction set was given. The instruction set for test C was similar except the 
subject was told, "I want you to carefully read the numbers across the row like this as 
quickly as you can." We told each subject to call out each number as quickly and as 
carefully as possible. When the subject understood these instructions, the test was 
administered. A second administration of the OEM was given in the same fashion as 
the first with a 1 to 3 minute interval between tests. The times and errors for each sub 
test were recorded immediately following each administration. 
One week later, the same procedure was repeated with a third and fourth 
administration of the OEM test. All instructions and conditions remained the same as 
in the previous week. 
The results of all four trials were compiled on an Excel spreadsheet and imported into 
the Statview 512+ program. The data was then analyzed using repeated measures 
analysis of variance (ANOVA), comparing all possible trial combinations. A Scheffe-F 
test with .90 level of significance was used for post hoc analysis. Only data from 
subjects present at all four trials was included in the analysis. 
Results 
An Analysis of Variance (ANOVA) was performed for the horizontal time, number of 
errors, and percentile ranking for the group as a whole. The horizontal time showed a 
significant difference between trials 1 and 3, 1 and 4, 2 and 3~ and 2 and 4. No 
significant difference was found between 1 and 2 or 3 and 4. There was no significant 
difference in the number of errors between any of the trials. The percentile ranking of 
the subjects reveal a significant difference between trials 1 and 2, 1 and 3, 1 and 4, 
2 and 3, and 2 and 4. No significance difference was found between 3 and 4. (See 
figures 1 and 2 and tables 1 and 2 for descriptive statistics and Scheffe F-Test results.) 
After reviewing the statistics of the whole group, it appeared there may be a difference 
in test performance from one trial to another when comparing those who scored above 
the 50th percentile with those below the 50th percentile. Therefore, an ANOVA for 
each group was performed. 
The ANOVA for the 14 subjects that scored below the 50th percentile showed a 
significant difference in horizontal times between trials 1 and 3, 1 and 4, and 2 and 3. 
No significance was found between 1 and 2, 2 and 4, and 3 and 4. There was no 
significant difference in the number of errors between any of the trials. Percentile 
ranking indicated a significant difference between 1 and 3, 1 and 4, and 2 and 3, but 
no significant difference between 1 and 2, 2 and 4, and 3 and 4. 
The ANOVA for the 17 subjects that scored at or above the 50th percentile showed a 
significant difference in horizontal times between trial 1 and 2, 1 and 3, 1 and 4, 2 and 
3, and 2 and 4. No significant difference was found between trials 3 and 4. Again, no 
significant difference was found in the number of errors between any of the trials. 
Percentile rankings displayed a significant difference between trials 1 and 3, and 1 
and 4, with no significant difference between 1 and 2, 2 and 3, 2 and 4, and 3 and 4. 
Conclusion 
In analyzing the data for the group as a whole, horizontal times showed no significant 
difference on tests given back to back on the same day (trials one and two or three and 
four). However, all tests that were given on separate days did show a significant 
difference when compared to each other (trials one to three, one to four, two to three, 
and two to four). This indicates to the practitioner that there is no benefit to 
administering the test in the test - immediate retest fashion. After the third test, we saw 
a performance plateau effect indicated by horizontal mean test times of 44.6, 42.9, 
39.5, and 39.6 seconds for each of the four sequenced trials. This shows that when 
giving the tests on separate days, a learning effect apparently occurs. This could 
indicate that the assimilation of information on how the test is done occurs over a 
period of time and is not apparent immediately. The numbers of errors did not change 
between any of the trials. Thus test- retest does not improve accuracy of performance. 
Baseline for accuracy is achieved at the first test. The percentile ranking data 
indicates that there is improvement in performance level when comparing all trials 
except 3 and 4 which are approximately equal. The mean percentiles for the four 
trials are; 54.2, 62.0, 71.2, and 70.0. The greatest change was between trials 2 and 3 
(see figure 2). Again, a plateau effect was present after the third trial. It is apparent 
that a test- retest, with a one week interval, is required to arrive at results which closely 
approximate the patient's peak performance capabilities without any intervening 
therapy. Knowing this level can help practitioners more accurately determine the 
patient's baseline prior to implementing a program of vision training. 
The data for the group of 14 that scored below the 50th percentile showed a significant 
difference in horizontal mean times between trials 1 and 3, 1 and 4, and 2 and 3, with 
no significant change for trials 1 and 2 , 2 and 4, and 3 and 4. The mean times for the 
four trials were, 51.0, 49.9, 45.2, and 47.1 seconds. It appears that the changes in 
times are greatest between tests that were performed on separate days. The mean 
percentile rankings were; 28.2, 38.2, 51 .4, and 44.3, which mirror the time changes 
shown for this group. The lack of significant percentile and time changes between 
trials 2 and 4 and 3 and 4 may indicate a .possible fatigue factor or a lack of interest on 
the subject's part. In addition, when looking at individual subject data, there appears 
to be a larger variability in performance between trials within this group when 
compared to the group as a whole. This group went from the bottom quartile on the 
first trial to almost the 50th percentile on the third and fourth trials. These findings 
support the assumption that children who have learning or attention problems may 
also have more variable results on the OEM, and thus retests for this population may 
be even more important. Without any intervening therapy, this group experienced an 
increase in performance with a plateau effect by trial three, the same as seen in the 
group as a whole . This further supports the premise that the administration of the 
OEM on a separate occasions may give more accurate baseline information for those 
subjects who do poorly on the OEM. 
In the group of 17 that scored above the 50th percentile, the horizontal times changed 
significantly between all trials except 3 and 4. The mean horizontal times for trials one 
through four were; 39.3, 37.1, 34.9, and 33.3 seconds. This group shows a steady 
improvement with each subsequent trial with the same plateau effect by trial 3 as with 
previous groups. However, this group exhibited less variability between trials and as 
a whole experienced a more consistent improvement in performance as indicated by a 
lower average standard error score than the below 50 percentile group (see table 1 ). 
There was no significant difference in percentile ranking among any of the groups 
except groups 1 and 3, and 1 and 4. The mean times for the four trials were; 39.3, 
37.1, 34.9, and 33.3 seconds. The lack of significant difference between the majority 
of the trials may be due to the higher initial level of performance of this group 
indicating that they were already performing close to their peak ability. The significant 
improvement that did occur between trials 1 and 3, and 1 and 4 was probably due to 
initial test jitters, test familiarity over time, and the repetition of test taking at a later date. 
This finding is consistent with previous findings that by the third trial the performance 
level of the group begins to plateau near their peak performance level. 
From our results and those of the Clary and Peters study, we recommend in all cases 
in which the OEM is used to assess eye movements, that it be performed at least twice 
with a one week interval between trials. It appears that this interval allows the subject 
to perform closer to their peak capabilities. Back to back administrations, however, do 
not appear to factor out initial test jitters or allow time for learning to occur. Future 
studies should investigate whether or not this one week interval could be shortened to 
possibly one day and still allow the learning process necessary for peak performance 
to occur. Obtaining true baseline information more quickly will allow the clinician to 
implement a program of vision training (when necessary) in a more expeditious 
manner. 
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Table 1 Summary of Results 
r~ubjects Age Trial Number 1 Trial Number 2 Trial Number 3 Trial Number 4 
!< 50o/oile Yr. Mo. Horiz. Time Percentile Errors Horiz. Time Percentile Er ro rs Horiz. Time Percenti le Errors Horiz. Time Percentile Erro rs 
! 1 9.10 52 .53 35 1 68 .03 10 2 54 .16 30 3 58 .87 25 4 
I 2 11.3 46.4 30 1 46.75 60 1 44.84 35 0 45 35 0 
I 3 9.9 58 .13 25 6 60.75 20 3 49.47 40 6 59 .93 20 12 I 4 10.1 50 .13 35 1 46.75 45 1 45 .38 ' 55 3 47 45 2 
I 5 10.6 46 .97 45 0 40 .35 80 2 39 85 0 36 .63 90 6 
6 11. 1 50.93 15 1 45.88 30 0 47 .35 25 0 45.67 30 0 
I 7 10 .3 49.74 35 1 44.75 55 2 38 .35 85 0 39.35 80 0 
8 11.0 47.96 25 2 39.06 70 1 37.01 75 1 38 75 1 
9 10.9 62.35 10 1 63.72 10 1 59.8 15 2 65.47 5 7 
10 11.0 49.59 20 0 52.82 10 0 49.89 20 0 49.01 20 0 
11 9.8 48.62 45 0 45.63 60 1 42.12 75 2 37.81 85 0 
12 10.2 53.79 30 1 51.94 30 0 45.33 55 0 49 .34 35 1 
13 11.6 47.06 25 0 47.5 25 1 37.91 75 0 43 .62 40 4 
14 11.6 50.06 20 7 45.2 30 5 42 .15 50 2 44.17 35 1 
Mean 51.02 28 .21 1.57 49 .94 38 .21 1 .43 45 .20 51 .43 1.36 47 .13 44 .29 2 .71 
Std. Dev. 4 .50 10.30 2.17 8 .63 23.42 1.34 6.58 24 .53 1.78 8 .84 27.09 3.56 
-
Subjects Age Trial Number 1 Trial Number 2 Trial Number 3 Trial Number 4 
< 50%ile Yr. Mo Horiz. Time Percentile Errors Horlz. Time Percentile Errors Horiz. Time Percentile Errors Horiz. Time Percenti le Errors 
15 9.11 46.38 60 0 47 55 0 40.22 80 0 42.72 75 1 
16 10.7 46.37 50 0 40.25 80 1 39.8 80 0 35 .1 9 90 0 
17 9.11 34 95 0 26.28 99 0 25 .72 99 0 22 .72 99 0 
18 11.8 34 .59 85 0 30.63 95 0 33 .5 85 2 30 .09 95 1 
19 10.5 43 .22 65 0 43.37 65 0 38 .97 85 0 38.07 85 0 
20 10.9 35.22 90 1 33.34 95 0 34 .24 90 0 32.35 95 ~ I 21 10.10 45 .49 50 1 44 .15 60 3 38 .97 85 1 41 . 12 75 22 9 .1 0 40 .54 80 1 34 .59 95 0 29.44 99 1 28 .47 99 
23 10.8 39.25 80 0 39.88 80 0 34.88 90 2 35 .16 90 0 
24 11 .6 34.88 85 0 29 .31 99 0 28 .91 99 0 25 .32 99 0 
25 11.6 34. 9 85 2 35 .29 80 0 32.0 1 90 2 31 .52 95 3 
26 11.1 35 .63 80 0 38.69 70 2 31 .63 95 0 31 .55 95 0 
27 11.4 39.94 65 0 34.46 85 0 34 .64 85 1 31 .28 95 1 
28 9 .9 40.42 80 1 43 .58 75 1 46 .35 60 1 38 90 0 
29 9 .10 27 .68 90 0 36 .32 90 1 30 .17 99 0 30 .35 99 1 
30 11.6 37.35 75 0 37.04 75 2 35 .84 80 3 1 36 .36 80 1 
31 10.0 42.15 70 1 36.62 90 0 37 .64 85 2 36 .56 90 2 
Mean 39 .29 75 .59 0.4 1 37 .11 81.65 0 .59 34 .88 87.41 0 .88 33.34 90 .94 0.82 
Std. Dev. 4.26 11.56 0.62 5.59 13.64 0 .94 5 .12 9 .88 0 .99 5 .31 7 .94 1.18 
Table 2 - ANOVA (Scheffe F-Test) 
Subjects < 50%: Horizontal Times Percentile Ranking Errors 
Trial 1 vs. Trial 2 0 .262 1.595 0.0 15 
Trial 1 vs. Trial 3 7.593* 8.598* 0.034 
Trial 1 vs. Trial 4 3.352* 4. 121* 0.953 
Trial 2 vs. Trial 3 5.035* 2.786* 0 .004 
Trial 2 vs. Trial 4 1.762 0 .588 1.206 
Trial 3 vs. Trial 4 0 .84 0 .8 14 1.344 
Subjects >50%: 
Trial 1 vs. Trial 2 2.71 1* 1.878 0.134 
Trial 1 vs. Trial 3 11.036* 7.15* 0.953 
Trial 1 vs. Trial 4 20.042* 12.056* 0 .73 
Trial 2 vs. Trial 3 2 .808 * 1.7 0 .372 
Trial 2 vs. Trial 4 8.011 * 4.418* 0.238 
Trial 3 vs. Trial 4 1 334 0 .637 0 015 
• Significant at 90% 
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